A 7-month-old, neutered, male, domestic shorthair cat was presented for examination to a practicing veterinarian after 2 weeks of anorexia and unspecified treatment for "chronic respiratory disease." Physical and hematologic examinations revealed generalized lymphadenopathy, fever (39.7 C), and a corrected total blood leukocyte count of 17,329/µ1 with 27 nucleated red blood cells/100 leukocytes. Blood packed cell volume was 17%, and plasma contained 6.5 g/d1 total protein. After the animal had shown nonspecific signs for an additional week, smears made from aspirated bone marrow and a popliteal lymph node collected by biopsy and fixed in formalin were referred to the College of Veterinary Medicine at Iowa State University (ISU) for microscopic evaluation, and the cat was returned to its owner. Following a histologic diagnosis of disseminated mycobacterial disease, the cat was rehospitalized at the referring clinic for further observation and treatment. No cutaneous lesions were found. After consultation with the owner, the cat was euthanatized, necropsy was performed by the referring veterinarian, and tissue specimens were collected and submitted to ISU for further laboratory examination. Samples of lungs, liver, spleen, intestine, and tracheobronchial and mesenteric lymph nodes were received both frozen and in formalin. The remaining popliteal lymph node was received frozen, and bone marrow from a femur was received fixed in formalin. Blood had been collected in serum and anticoagulant (ethylenediaminetetraacetic acid) tubes prior to euthanasia. This report describes disseminated Mycobacterium avium serotype 1 infection of a young cat in the absence of cutaneous lesions or evidence of antecedent immunosuppressive disease or treatment.
At necropsy, mandibular, ileocecal, and tracheobronchial lymph nodes were reportedly "very enlarged," and the lungs contained nodular densities throughout. The fixed ileocecal and tracheobronchial lymph nodes and lung nodules measured 1.0, 1.5, and 0.5 cm in diameter, respectively.
Bone marrow smears revealed adequate megakaryocytes, myeloid hyperplasia, and erythroid hypoplasia. No atypical cells were noted, but fine, elongate, refractile forms, unstained by Wright's stain and frequently aggregated in clusters, were seen in the cytoplasm of mononuclear cells and large multinucleate cells ( Fig. 1 ). Acid-fast staining by the Ziehl-Neelsen method (ZN) showed abundant, 4-6 µm, slender, acidfast (beaded) organisms in the same cells. Peripheral blood smears and whole blood revealed anemia (hemoglobin 5.6 g/dl packed cell volume 18%, red blood cell count 2,850,000/ µl), leukopenia (total corrected leukocyte count 4,700/µ1), and lymphopenia (1,175/µ1). Serum contained 6.6 g/d1 of total protein; levels and distribution of individual protein fractions were within normal species-specific ranges by serum electrophoresis. Serum tests for antigens of feline leukemia virus (FeLV) a and antibodies to feline T-lymphotropic lentivirus (FTLV) b,10 were both negative.
Formalin-fixed tissues were processed routinely into paraffin blocks, sectioned at 5 µm, and stained with hematoxylin and eosin (HE) and ZN. Periodic acid-Schiff and modified Brown-Hopps Gram stain methods were also performed on sections from the popliteal lymph node. For bacterial culture, frozen tissues were treated with 2% sodium hydroxide by a procedure previously described. l3 Middlebrook's 7H10 and Herrold's egg yolk agars were inoculated with tissue suspensions.
Histologically, multifocal to diffuse and coalescing infiltrates of macrophages were observed throughout the lymph nodes and spleen, in interstitial areas of the lungs, along portal tracts in the liver (occasionally in the parenchyma), in pericryptal lamina propria and submucosa of the intestine, and in bone marrow. Macrophages, and giant cells when present, contained abundant, eosinophilic or basophilic, finely fibrillar cytoplasm (HE) and innumerable slender acid-fast bacilli (Fig. 2 ) up to 7 µm long and often grouped in parallel sheaves (ZN). Bacilli were also positive by the periodic acid-Schiff method and showed fine gram-positive beading by the Brown-Hopps method. Infiltrates of macrophages largely obliterated normal lymph node architecture and extended beyond capsules. Nodal lymphocytic tissue was reduced to scattered nodular remnants and narrow cords along vessels. Multinucleate giant cells with peripherally oriented nuclei (Langhans-type) were plentiful in some regions. Splenic white pulp was depleted but well differentiated (germinal centers and coronas), extramedullary hematopoiesis and megakaryocytes were prominent, and giant cells were again present. In the lungs and liver, macrophages formed small unencapsulated granulomas or pyogranulomas accompanied by low numbers of lymphocytes and plasma cells. Larger granulomas in the lungs caused compression of bronchioles and contained only a few lymphocytes and plasma cells; neither fibrosis nor necrosis was present. Macrophages containing bacilli lay free in pulmonary alveoli and bronchiolar lumens. Low numbers of neutrophils were associated with macrophagic infiltrates in the intestine. Infiltration into intestinal submucosal and myenteric nerve plexuses was not seen.
Colonies of acid-fast bacilli were observed on culture medium after 21 days incubation at 37 C. The isolate failed to hydrolyze Tween 20 at 7 or 14 days and was agglutinated by M. avium Serovar 1 antisera. Microscopic lesions were found in the livers and spleens of 2 chickens injected intraperitoneally with the isolate.
Reports of cats with naturally acquired disseminated disease caused by M. avium are few 1,2,5 (Lozano-Alarcon F, Beard 14 Mycobacterium fortuitum, 16, 17 Mycobacterium smegmatis, 18 Mycobacterium phlei, 16 Mycobacterium thermoresistibile 19 ), but infection was limited to skin and subcutaneous tissues. Infections of cats by unidentified mycobacteria, suspected of being Mycobacterium lepraemurium, were limited to skin, subcutis, and regional lymph nodes in 2 cases, 8,11 but widely disseminated in another. 9 The absence of skin lesions in our case is notable too, because an identical lesion pattern occurs in people with acquired immunodeficiency syndrome (AIDS) and disseminated M. aviurn-intracellulare infection: significant skin lesions are absent despite widespread visceral involvement. 7 Disease caused by nonchromogenic slow-growing mycobacteria, including M. avium, usually occurs in immunologically compromised animals. 3 In humans, progressive disease due to infection by "atypical mycobacteria" is considered opportunistic, affecting mainly individuals with reduced immunity (e.g., AIDS patients). l5 Widespread "lymphoreticular" involvement in humans, comparable to that seen in the cat in this report, indicates bacteremia, is seen in severely immunosuppressed patients, and is caused primarily by M. avium. Possible causes of acquired immunodeficiency in a 7-month-old cat include viral infection (e.g., FeLV and FTLV), drug therapy (e.g., corticosteroids), chronic bacterial disease, malignancy, malnutrition, and protein-losing enteropathy or nephropathy. l2 There is no historical, serologic, gross, or histopathologic evidence to indicate that such causes might have played a predisposing role to infection by M. avium in the case reported herein. Though rigorous testing of the immune system of the cat was not done, it could be inferred from the data that M. avium behaved as a primary pathogen in an immunocompetent animal. However, disseminated M. avium infections in immunocompetent adult humans or those immunosuppressed by causes other than AIDS do not feature the heavy accumulations of "striated blue histiocytes" laden with bacteria (presumably analogous to the macrophages and giant cells with fibrillar cytoplasm seen in our case) that are commonly seen in M. avium infections of children or AIDS patients. 4, 7 Comparable massive infiltrates were the outstanding lesion in the present case and, supported by the lesion distribution discussed above, suggest that the cat was unable to mount an effective phagocytic (granulomatous) response and was, in fact, immunodeficient.
In summary, though mycobacteria other than tubercle bacilli occasionally cause localized infections in the skin of cats, M. avium is unlikely to cause disease, cutaneous or disseminated. Among nontuberculous mycobacteria, however, M. avium is singularly likely to induce fulminant disseminated disease. Such cases are probably predisposed by inherent or acquired deficiencies in regulation or development of effective immune responses, especially granulomatous and/or cellmediated reactions as discussed previously. 4 The nature or cause of such immunodeficiencies may be difficult to ascertain if the animal is no longer living and may include causes other than infection by FeLV or FTLV.
Confirmation of M. avium causing rapidly progressive and widely disseminated disease in a very young animal illustrates the need for including mycobacterial infections among differential diagnoses for wasting, multisystemic, or otherwise nonspecific disease in young cats. This is particularly important since M. avium has been the most commonly identified cause of disseminated mycobacterial infection in cats, and M. avium, 1 of 5 contagious "culturable mycobacteria that cause diseases in animals or man," shows marked resistance to common antituberculosis drugs. 6 advertent contamination of feed with concentrated forms of the OP's or from unapproved use of the products.
All OP insecticides in sufficient doses share a common mechanism of acute toxic action-inhibition of the enzyme acetylcholinesterase (AChE). l The inhibition of this enzyme causes a buildup of the neurotransmitter acetylcholine, which is responsible for the clinical signs of toxicosis. Historically, analyses for AChE have been performed on brain tissue in postmortem cases or on whole blood or erythrocytes in antemortem cases. If whole blood is utilized for the assay, then the combined influence of AChE and pseudocholinesterase (PChE) will be monitored. The term cholinesterase (ChE) activity will be used here to denote both AChE and the combined AChE and PChE contributions of the tissue and whole blood samples, respectively.
